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PURPOSE: To correct an amplitude characteristic in a transmission function 
between a speaker and a microphone and to suitably suppress a howling by 
considering a frequency in which an increasing ratio higher than the average 
increasing ratio of all spectra is continued as a howling generating frequency 
and lowering the gain of the frequency. 

CONSTITUTION: The sound receiving signal of the microphone 10 is converted 
into the scale of the respective spectra Fi(i = 1 — N) by an FFT circuit 11. 
In a howling detection circuit 12, the increasing ratio from the preceding spec- 
trum of the respective spectra Fi is examined to obtain the average increasing 
ratio of all the spectra. Then, the increasing ratio of the respective spectra 
is compared with the average increasing ratio to detect the spectrum in which 
the average conciderably exceeds a certain level, if the state continues M times, 
it is decided that the howling is produced in the frequency and an equalizer 
is automatically adjusted so as to lower the gain in the frequency. Thereby, 
the change in the transfer function circulating from the speaker to the micro- 
phone can be followed and the howling can be suitably suppressed. 
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13: equalizer circuit. 14: amplifier. 15: speaker 
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* PURPOSE: To reestimate an impulse response at every interruption of an input 
signal to a microphone and to contrive the constantly stable howling suppression 
by using a signal immediately before the input signal to the microphone is 
interrupted as a signal for outputting from a speaker at the time of estimating 
£ the impulse response. 

CONSTITUTION: An impulse response estimating circuit 2 receives a timing 
from a power calculating circuit 3 and then, estimates the impulse response 
between the speaker 5 and the microphone 6 by using a learning identification 
method from the output of a buffer circuit 1 and the output of the microphone 

*0 6. After the estimation is completed, the convolution operation of the impulse 
response and the output of the buffer circuit 1 is carried out to falsely form 
a feedback signal 9, it is subtracted from the output of the microphone 6 to 
have the output. The power calculating circuit 3 constantly calculates the power 
of the output of the microphone 6 and detects the time when the power goes 

]S .to zero and outputs a buffer contents output start and an impulse response 
estimation start signal 10 to the buffer circuit 1 and the impulse response estima- 
tion circuit 2. Thereby, the constantly stable howling suppression effect is 
obtained. 
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(54) NON-DIRECTIONAL UNDERWATER ULTRASONIC TRANSDUCER 

(11) 63-18798 (A) (43) 26.1.1988 (19) JP 

(21) Appl. No. 61-162263 (22) 9.7.1986 

(71) NEC CORP (72) TADASHI KONNO(l) 

(51) Int. CP. H04R17/00,H04Rl/44 

PURPOSE: To obtain a highly efficient acoustic radiation characteristic in a wide band 
and to attain a high power wave transmission by disposing a cylindrical piezoelectric 
transducer and a cylindrical acoustic radiating body in series so as to coincide the 
central axes and connecting the cylindrical piezoelectric transducer element and the 
cylindrical acoustic radiating body by a flexion connecter. 

CONSTITUTION: The cylindrical piezoelectric transducer 10 operating in a divergent 
oscillating mode and the cylindrical acoustic radiating body 13 operating in the similar- 
ly divergent oscillating mode are arranged in series so as to coincide the central 
exes and the flexion connecter 14 for connecting central piezoelectric transducer 10 
and the cylindrical acoustic radiation body 13 is provided. In such transducer, there 
are two resonance modes as a whole, namely an in-phase mode low in resonance 
frequency (an oscillation mode in which the cylindrical piezoelectric transducer has 
the same phase as that of the cylindrical acoustic radiation body 13) and an opposite 
phase mode high in the resonance frequency (an oscillation mode in which the cylindri- 
cal piezoelectric transducer 10 is opposite to the cylindrical acoustic radiation body 
13 in phase) are present. The acoustic radiation can be forcibly perfomed between 
the frequencies of the two modes and the wide band characteristic can be obtained. 
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